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1
$\mathfrak{g}$
$\mathbb{C}$ Lie , $\mathfrak{h}$ $\mathfrak{g}$ Cartan . $(\mathfrak{g}, \mathfrak{h})$ root $\Delta$
$\Delta^{+}$ root . $\alpha\in\Delta$ root , n=\Sigma o6 + ’ $\overline{\mathfrak{n}}=$
\Sigma -\mbox{\boldmath $\alpha$}6\Delta +g $\text{ }$ . $=\overline{\mathfrak{n}}\oplus \mathfrak{h}\oplus \mathfrak{n}$ $\mathrm{U}(\mathfrak{g})=\mathrm{U}(\mathfrak{h})\oplus(\overline{\mathfrak{n}}\mathrm{U}(\mathfrak{g})+\mathrm{U}(\mathfrak{g})\mathfrak{n})$
$\mathrm{U}(\mathfrak{g})=\mathrm{U}(\mathfrak{h})\oplus(\overline{\mathfrak{n}}\mathrm{U}(\mathfrak{g})+\mathrm{U}(\mathfrak{g})\mathfrak{n})arrow \mathrm{U}(\mathfrak{h})$ , $\mathfrak{h}^{*}$ $\mathcal{P}(\mathfrak{h}^{*})$
$\rho=\frac{1}{2}$ \Sigma \mbox{\boldmath $\alpha$}6 +\mbox{\boldmath $\alpha$}\in h* :
$\mathrm{U}(\mathfrak{h})\simeq \mathrm{S}(\mathfrak{h})\simeq \mathcal{P}(\mathfrak{h}^{*})\ni f(\lambda)\}arrow f(\lambda-\rho)\in \mathcal{P}(\mathfrak{h}^{*})\simeq \mathrm{S}(\mathfrak{h})$
$\gamma$ : $\mathrm{U}(\mathfrak{g})arrow \mathrm{S}(\mathfrak{h})$ Harish-Chandra . :
Ll (Harish-Chandra ). $W$ $(\mathfrak{g}, \mathfrak{h})$ Weyl , $\mathrm{Z}(\mathfrak{g})$ $\mathrm{U}(\mathfrak{g})$ ,
$\gamma$ : $\mathrm{Z}(\mathfrak{g})\simeq \mathrm{S}(\mathfrak{h})^{W}$
.
$G$ $\mathrm{U}(\mathfrak{g})$ , $\mathrm{Z}(\mathfrak{g})$ $\mathrm{U}(\mathfrak{g})^{G}$ .
$\mathrm{U}(\mathfrak{g})$ $G$- $\mathrm{S}(\mathfrak{h})$ $W$- 1 1 ,
.
2Chevalley
$\gamma_{0}$ : $\mathrm{S}(\mathfrak{g})=\mathrm{S}(\mathfrak{h})\oplus\sum_{\alpha\in\Delta}$ S(g) \rightarrow S(f) $)$ Chevalley . Killing [
$\mathfrak{g}^{*}\simeq$ , $\mathfrak{h}^{*}\simeq \mathfrak{h}$ $\mathrm{S}(\mathfrak{g})\simeq \mathcal{P}(\mathfrak{g}),$ $\mathrm{S}(\mathfrak{h})\simeq \mathcal{P}(\mathfrak{h})$ , $\gamma_{0}$ [ $\mathfrak{g}$ $\mathfrak{h}$
. 1.1 :
21(Chevalley ).
$\gamma_{0}$ : $\mathrm{S}(\mathfrak{g})^{G}\simeq \mathrm{S}(\mathfrak{h})^{W}$
.
2 $A$ . , $?tc(\mathfrak{g})$ $\mathrm{S}(\mathfrak{g})\simeq \mathcal{P}(\mathfrak{g})$ G-
Kostant G-




. , $(\pi, V)$ $G$
$\mathrm{H}\mathrm{o}\mathrm{m}c(V, \mathrm{S}(\mathfrak{g}))\simeq \mathrm{S}_{\backslash }’\mathfrak{g})^{G}\otimes \mathrm{H}\mathrm{o}\mathrm{m}c(V, \mathcal{H}_{G}(\mathfrak{g}))$
$\simeq A\otimes \mathrm{H}\mathrm{o}\mathrm{m}_{\mathfrak{g}}$ ( $V,$ $\mathrm{I}\mathrm{n}\mathrm{d}_{\mathfrak{h}}^{g}$ triv $\mathfrak{h}$ )
$\simeq A\otimes \mathrm{H}\mathrm{o}\mathrm{m}\mathfrak{h}(V|\mathfrak{h}, \mathrm{t}\mathrm{r}\mathrm{i}\mathrm{V}\mathfrak{h})$
$\simeq A\otimes(V^{\mathfrak{h}})^{*}$
. $V^{\mathfrak{h}}$ $V$ 0-weight . $\mathrm{H}\mathrm{o}\mathrm{m}G(V, \mathrm{S}(\mathfrak{g}))$ $\dim V^{\mathfrak{h}}$
A- .
$\mathcal{H}_{W}(\mathfrak{h})$ $\mathrm{S}(\mathfrak{h})\simeq \mathcal{P}(\mathfrak{h})$ $W$- W-
$7t_{W}(\mathfrak{h})\simeq \mathbb{C}[W]$ , $\mathrm{S}(\mathfrak{h})\simeq \mathrm{S}(\mathfrak{h})^{W}\otimes?t_{W}(\mathfrak{h})\simeq A\otimes \mathbb{C}[W]$
. $V^{\mathfrak{h}}$ $W$ , $\mathrm{H}\mathrm{o}\mathrm{m}w(V^{\mathfrak{h}}, \mathrm{S}(\mathfrak{h}))$
$\mathrm{H}\mathrm{o}\mathrm{m}_{W}(V^{\mathfrak{h}}, \mathrm{S}(\mathfrak{h}))\simeq \mathrm{S}(\mathfrak{h})^{W}\otimes \mathrm{H}\mathrm{o}\mathrm{m}w(V^{\mathfrak{h}}, \mathcal{H}w(\mathfrak{h}))$
$\simeq A\otimes \mathrm{H}\mathrm{o}\mathrm{m}_{W}(V^{\mathfrak{h}}, \mathbb{C}[W])$
, $\mathrm{H}\mathrm{o}\mathrm{m}_{W}(V^{\mathfrak{h}}, \mathrm{S}(\mathfrak{h}))$ $\dim \mathrm{H}\mathrm{o}\mathrm{m}_{W}(V^{\mathfrak{h}}, \mathbb{C}[W])$ A- .
,
$\dim \mathrm{H}\mathrm{o}\mathrm{m}w(V^{\mathfrak{h}}, \mathbb{C}[W])=\dim \mathrm{H}\mathrm{o}\mathrm{m}w(\mathbb{C}[W], V^{\mathfrak{h}})=\dim V^{\mathfrak{h}}$
, $A$- $\mathrm{H}\mathrm{o}\mathrm{m}c(V, \mathrm{S}(\mathfrak{g}))$ $\mathrm{H}\mathrm{o}\mathrm{m}w(V^{\mathfrak{h}}, \mathrm{S}(\mathfrak{h}))$ .
2 $A$- :
22. $A$- $\Gamma_{0}^{\pi}$ : $\mathrm{H}\mathrm{o}\mathrm{m}c(V, \mathrm{S}(\mathfrak{g}))\ni\Phi\vdash\star\varphi\in \mathrm{H}\mathrm{o}\mathrm{m}w(V^{\mathfrak{h}}, \mathrm{S}(\mathfrak{h}))$
$\varphi$ : $V^{\mathfrak{h}}\mapsto Varrow \mathrm{S}(\mathfrak{g})\Phiarrow^{\gamma 0}\mathrm{S}(\mathfrak{h})$
.
23. $(\pi, V)=(\mathrm{t}\mathrm{r}\mathrm{i}\mathrm{v}, \mathbb{C})$ , $\mathbb{C}^{\mathfrak{h}}=\mathbb{C},$ $\mathrm{H}\mathrm{o}\mathrm{m}c(\mathbb{C}, \mathrm{S}(\mathfrak{g}))\simeq \mathrm{S}(\mathfrak{g})^{G},$ $\mathrm{H}\mathrm{o}\mathrm{m}w(\mathbb{C}, \mathrm{S}(\mathfrak{h}))\simeq \mathrm{S}(\mathfrak{h})^{W}$
, $\Gamma_{0}^{\mathrm{t}\mathrm{r}\mathrm{i}\mathrm{v}}=\gamma_{0}$ . , $\Gamma_{0}^{\pi}$ Chevalley $\gamma_{0}$ .
, $\Gamma_{0}^{\pi}$ $\gamma_{0}$ . ,
24. $(\pi, V)$ $\Gamma_{0}^{\pi}$ : $\mathrm{H}\mathrm{o}\mathrm{m}_{G}(V, \mathrm{S}(\mathfrak{g}))arrow \mathrm{H}\mathrm{o}\mathrm{m}_{W}$ (V , $\mathrm{S}(\mathfrak{h})$ ) .
. $\mathfrak{h}$ stable Cartan involution $\theta$ , $\mathrm{u}=\mathfrak{g}^{\theta}$
$\mathfrak{g}=\mathrm{u}+\sqrt{-1}\mathrm{u}$ . $1=\mathfrak{h}\cap \mathrm{u},$ $a=\mathfrak{h}\cap\sqrt{-1}\mathrm{u}$ . $U,$ $T$ [ $G$
$\mathrm{u},$
$\mathrm{t}$ . $U$ $\sqrt{-1}\mathrm{u}$ ,
$\mathcal{P}(\sqrt{-1}\mathrm{u})$ , $\mathrm{H}\mathrm{o}\mathrm{m}G(V, \mathrm{S}(\mathfrak{g}))\simeq \mathrm{H}\mathrm{o}\mathrm{m}_{U}(V, \mathcal{P}(\sqrt{-1}\mathrm{u}))$ . $a$ {
$\mathcal{P}(a)$ $\mathrm{H}\mathrm{o}\mathrm{m}w(V^{\mathfrak{h}}, \mathrm{S}(\mathfrak{h}))\simeq \mathrm{H}\mathrm{o}\mathrm{m}_{W}(V^{\mathfrak{h}}, \mathcal{P}(a))$ . $\Gamma_{0}^{\pi}$
( , $\Phi\in \mathrm{H}\mathrm{o}\mathrm{m}_{U}(V, \mathcal{P}(\sqrt{-1}\mathrm{u}))$ (
(2.1) $\varphi$ : V5\supset v\mapsto \Phi [v]| $\in \mathcal{P}(a)$ .
$\varphi\in \mathrm{H}\mathrm{o}\mathrm{m}w(V^{\mathfrak{h}}, \mathcal{P}(a))$ .
$F=\mathrm{C},$ $\mathrm{C}^{\infty},$ $\mathcal{P},$
$\ldots$
$\Gamma_{0}^{m}$ : $\mathrm{H}\mathrm{o}\mathrm{m}_{U}(V, F(\sqrt{-1}\mathrm{u}))arrow \mathrm{H}\mathrm{o}\mathrm{m}_{W}(V^{\mathfrak{h}}, \mathcal{F}(a))$
, $F=\mathrm{C}$ ( ) $\Gamma_{0}^{\pi}$ .
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$\underline{\Gamma_{0}^{\pi}\cdot.\mathrm{H}\mathrm{o}\mathrm{m}_{U}(V,\mathrm{C}(\sqrt{-1}\mathrm{u}))arrow \mathrm{H}\mathrm{o}\mathrm{m}_{W}(V^{\mathfrak{h}},\mathrm{C}(a))\mathit{0})}$($\mathrm{o}$ . $\Phi\in \mathrm{H}\mathrm{o}\mathrm{m}u(V, \mathrm{C}(\sqrt{-1}\mathrm{u})$ ( $\varphi=$
$\Gamma_{0}^{\pi}(\Phi)$ . $V_{\mu}$ $V$ weight $\mu\in \mathfrak{h}^{*}$ weight . $\mu\neq 0$ $v\in V_{\mu}$
$\Phi[v]|_{a}\in \mathrm{C}(a)$ 0 . $t\in T,$ $H\in a$ $\Phi[v](H)=\Phi[v](\mathrm{A}\mathrm{d}(t^{-1})H)=$
$\Phi[\pi(t)v](H)=\Phi[t^{\mu}v](H)=t^{\mu}\Phi[v](H)$ . $p^{\pi}$ : $V=V^{\mathfrak{h}} \oplus\sum_{\mu\neq 0}V_{\mu}arrow V^{\mathfrak{h}}$
(2.1) C $v\in V$ \Phi [v]| $=\Phi$ [$\mathrm{p}^{\pi}$ [v]]l $=\varphi[p^{\pi}[v]]$ . $X\in\sqrt{-1}\mathrm{u}$
$H\in a,$ $u\in U$ $X=\mathrm{A}\mathrm{d}(u)H$ ,
(2.2) $\Phi[v](X)=\Phi[v](\mathrm{A}\mathrm{d}(u)H)=\Phi[\pi(u^{-1})v](H)=\varphi[p^{\pi}[\pi(u^{-1})v]](H)$
, $\Phi$ $\varphi$ . $\Gamma_{0}^{\pi}$ .
$\alpha\in\Delta$ root vector X\mbox{\boldmath $\alpha$}\in g 1 . $W$- $V^{\mathfrak{h}}$ 2
$V_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}1\mathrm{e}}^{\mathfrak{h}}=\{v\in V^{\mathfrak{h}} ; \pi(X_{\alpha})^{2}v=0 \forall\alpha\in\Delta\}$,
$V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{\mathfrak{h}}= \sum\{\pi(X_{\alpha})^{2}V_{-2\alpha} ; \alpha\in\Delta\}$
. $V$ $U$- Hermite , $V_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}1\mathrm{e}}^{\mathfrak{h}},$ $V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{\mathfrak{h}}$ $V^{\mathfrak{h}}$
. $\Gamma_{0}^{\pi}$ :
25. $F=\mathrm{C}$ $\mathrm{C}^{\infty}$ . $\varphi\in \mathrm{H}\mathrm{o}\mathrm{m}_{W}(V^{\mathfrak{h}}/V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{\mathfrak{h}}, F(a))$ $(\mathrm{H}\mathrm{o}\mathrm{m}w(V^{\mathfrak{h}}, \mathcal{F}(a))$
$v\in V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{\mathfrak{h}}\Rightarrow\varphi[v]=0$ ) , $\Phi\in \mathrm{H}\mathrm{o}\mathrm{m}_{U}(_{\backslash }V, F(\sqrt{-1}\mathrm{u}))$ $\Gamma_{0}^{\pi}(\Phi)=\varphi$ .
.
26. $A$- $\mathrm{H}\mathrm{o}\mathrm{m}c$ ( $V$, S( )) $\mathrm{H}\mathrm{o}\mathrm{m}G(V, \mathrm{S}(\mathfrak{g}))_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}1\mathrm{e}}$
(2.3) $\Gamma_{0}^{\pi}$ : $\mathrm{H}\mathrm{o}\mathrm{m}c(V, \mathrm{S}(\mathfrak{g}))_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}1\mathrm{e}}\simeq \mathrm{H}\mathrm{o}\mathrm{m}w(V^{\mathfrak{h}}/V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{\mathfrak{h}}, \mathrm{S}(\mathfrak{h}))$
.
. $\varphi\in \mathrm{H}\mathrm{o}\mathrm{m}_{W}(V^{\mathfrak{h}}/V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{\mathfrak{h}}, \mathrm{S}(\mathfrak{h}))=\mathrm{H}\mathrm{o}\mathrm{m}_{W}(V^{\mathfrak{h}}/V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{\mathfrak{h}}, \mathcal{P}(a))\subset \mathrm{H}\mathrm{o}\mathrm{m}_{W}(V^{\mathfrak{h}}/V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{\mathfrak{h}}, \mathrm{C}^{\infty}(a))$
25 $\Gamma_{0}^{\pi}(\Phi)=\varphi$ $\Phi\in \mathrm{H}\mathrm{o}\mathrm{m}U(V, \mathrm{C}^{\infty}(\sqrt{-1}\mathrm{u}))$ . $\Phi$
$\mathrm{H}\mathrm{o}\mathrm{m}u(V, \mathcal{P}(\sqrt{-1}\mathrm{u}))=\mathrm{H}\mathrm{o}\mathrm{m}c(V, \mathrm{S}(\mathfrak{h}))$ . $\varphi$ $j$ , , $v\in V^{\mathfrak{h}}$
$\varphi[v]\in \mathcal{P}(a)$ $j$ . , $v\in V$ (2.2)




$:=\{\Phi : \mathrm{H}\mathrm{o}\mathrm{m}c(V, \mathrm{S}(\mathfrak{g})) ; \Gamma_{0}^{\pi}(\Phi)[v]=0 \forall v\in V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{\mathfrak{h}}\}$,
$\mathrm{H}\mathrm{o}\mathrm{m}c(V, \mathrm{S}(\mathfrak{g}))_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}:=\{\Phi\in \mathrm{H}\mathrm{o}\mathrm{m}c(V, \mathrm{S}(\mathfrak{g})) ; \Gamma_{0}^{\pi}(\Phi)[v]=0 \forall v\in V_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}1\mathrm{e}}^{\mathfrak{h}}\}$
(2.3), $A$- $\mathrm{H}\mathrm{o}\mathrm{m}c$ ( $V,$ $\mathrm{S}$ ( )) $=\mathrm{H}\mathrm{o}\mathrm{m}c(V, \mathrm{S}(\mathfrak{g}))_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}1\mathrm{e}}\oplus \mathrm{H}\mathrm{o}\mathrm{m}c(V, \mathrm{S}(\mathfrak{g}))_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}\mathrm{B}\grave{\grave{\mathrm{a}}}$
.
26 $V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{\mathfrak{h}}=0$ $\Gamma_{0}^{\pi}$ : $\mathrm{H}\mathrm{o}\mathrm{m}_{G}(V, \mathrm{S}(\mathfrak{g}))arrow \mathrm{H}\mathrm{o}\mathrm{m}_{W}(V^{\mathfrak{h}}, \mathrm{S}(\mathfrak{h}))$ ,
$V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{\mathfrak{h}}=0$ :
27. $\Phi\in \mathrm{H}\mathrm{o}\mathrm{m}c(V, \mathrm{S}(\mathfrak{g}))$ , $\varphi=\Gamma_{0}^{\pi}(\Phi)\in \mathrm{H}\mathrm{o}\mathrm{m}_{W}(V^{\mathfrak{h}}, \mathrm{S}(\mathfrak{h}))$ $\varphi[V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{\mathfrak{h}}]\subset$
$\mathcal{H}_{W}(\mathfrak{h})$ , $\varphi[V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{\mathfrak{h}}]=0$ .
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. $\alpha\in\Delta,$ $v\in V_{-2\alpha}$ $\varphi[\pi(X_{\alpha})^{2}v]\in \mathcal{H}_{W}(\mathfrak{h})$ . $\alpha^{\vee}\in a$ $\alpha$ coroot ,
$\epsilon 1(2)$ 5[\mbox{\boldmath $\alpha$}(2)=C\mbox{\boldmath $\alpha$} o $+\mathfrak{g}$ - . $\mathfrak{h}_{\alpha}=\{H\in \mathfrak{h} ; \alpha(H)=0\}$ ,
5[\mbox{\boldmath $\alpha$}(2)-
$\mathrm{S}(\mathfrak{g})=\mathrm{S}$ (h+g $+\mathfrak{g}_{-\alpha}$ )
$\oplus\sum_{\beta\neq\alpha,-\alpha}\mathrm{S}(\mathfrak{g})\mathfrak{g}_{\beta}=(\mathrm{S}(\mathfrak{h}_{\alpha})\otimes \mathrm{S}(\epsilon 1_{\alpha}(2)))\oplus\sum_{\beta\neq\alpha,-\alpha}\mathrm{S}(\mathfrak{g})\mathfrak{g}_{\beta}$
, $\Phi(v)$
$\Phi(v)=\sum_{i=1}^{n}P_{i}Q_{i}+R$ , $P_{i}\in \mathrm{S}(\mathfrak{h}_{\alpha}),$ $Q_{i}\in \mathrm{S}(\epsilon 1_{\alpha}(2)),$
$R \in\sum_{\beta\neq\alpha,-\alpha}\mathrm{S}(\mathfrak{g})\mathfrak{g}\beta$
. , $Q_{i}\in \mathrm{S}(\epsilon 1_{\alpha}(2))$ $\mathbb{C}\alpha^{\vee}$ $-2\alpha$ weight vector 0 1
.
$\varphi[\pi(X_{\alpha})^{2}v]=\gamma_{0}(\Phi[\pi(X_{\alpha})^{2}v])=\gamma_{0}(\mathrm{a}\mathrm{d}(X_{\alpha})^{2}(\sum_{i=1}^{n}P_{i}Q_{i}+R))=\sum_{i=1}^{n}P\dot{.}\gamma_{0}(\mathrm{a}\mathrm{d}(X_{\alpha})^{2}Q_{i})$
. $\mathrm{a}\mathrm{d}(X_{\alpha})^{2}Q_{i}\in \mathrm{S}(\epsilon \mathrm{I}_{\alpha}(2))$ 0 1 $\gamma_{0}(\mathrm{a}\mathrm{d}(X_{\alpha})^{2}Q_{i})\in \mathbb{C}[\alpha^{\vee}](\alpha^{\vee})^{2}$ ,
$\varphi[\pi(X_{\alpha})^{2}v]\in \mathrm{S}(\mathfrak{h})(\alpha^{\vee})^{2}$ . $a$ Laplace L 0 $\mathrm{S}(\mathfrak{h})(\alpha^{\vee})^{2}$
0 $\varphi[\pi(X_{\alpha})^{2}v]=0$ .
28. $G$ $(\pi, V)$ $\underline{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}\mathrm{l}\mathrm{e}}$-petaled , $V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{\mathfrak{h}}=0$
. “ $\alpha\in\Delta$ $2\alpha$ $V$ weight ” .
$G$ $(\pi, V)$ quasi-single-petaled , $V_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}1\mathrm{e}}^{\mathfrak{h}}\neq 0$ .
$G$ 0-weight vector ( 41), single-petaled quasi-single-
petaled . , single-petaled . single-petaled
\S 4 . quasi-single-petaled ,
: $(\pi, V)$ quasi-single-petaled , $\varphi\in \mathrm{H}\mathrm{o}\mathrm{m}_{W}(V^{\mathfrak{h}}/V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{\mathfrak{h}}, 7t_{W}(\mathfrak{h}))\backslash$
$\{0\}$ . $\varphi$ , $\mathcal{H}w(\mathfrak{h})$ $d$ ( $=$ root ) . $\varphi$
26 $\Phi\in \mathrm{H}\mathrm{o}\mathrm{m}_{G}(V, \mathrm{S}(\mathfrak{g}))$ $\Phi\neq 0$ $d$ . $V$ G-
$\mathrm{S}(\mathfrak{g})$ $d$ . $V$ .
25 . [Da] “ $\mathrm{C}^{\infty}$ Chevalley ”
. $\varphi|_{V}\mathrm{b}$ $=0$ ,
double
step .
step 1. $\varphi\in \mathrm{H}\mathrm{o}\mathrm{m}_{W}(V^{\mathfrak{h}}/V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{\mathfrak{h}}, \mathrm{C}(a))$ . $v\in V$ $U\cross a$ $\Phi_{v}(u, H)$
$\Phi_{v}(u, H)=\varphi[p^{\pi}(\pi(u^{-1}))](H)$
. , $v\in V,$ $u,$ $u_{1}\in U,$ $H\in a$
$\{$
$\Phi_{v}(u_{1}^{-1}u, H)=\Phi_{\pi(u_{1})v}(u, H)$ ,
$\Phi_{v}(uu_{1}, H)=\Phi_{v}(u, \mathrm{A}\mathrm{d}(u_{1})H)$
.
step 2. $\sqrt{-1}\mathrm{u}$ $U\mathrm{x}a\ni(u, H)\vdash*\mathrm{A}\mathrm{d}(u)H\in\sqrt{-1}\mathrm{u}$
. $v\in V$ $\sqrt{-1}\mathrm{u}$ $\Phi[v](X)$ ,
$\Phi[v](\mathrm{A}\mathrm{d}(u)H)=\Phi_{v}(u, H)$ , $\forall(u, H)\in U\cross a$
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. $V\ni v\vdasharrow\Phi[v]$ $\mathrm{H}\mathrm{o}\mathrm{m}_{U}(V, \mathrm{C}(\sqrt{-1}\mathrm{u}))$ , $\Gamma_{0}^{\pi}(\Phi)=\varphi$ .
$\mathcal{F}=\mathrm{C}$ .




$v\in V$ $\Phi[v]|$ ( $\sqrt$-lu)r 6\in C\infty (( $\sqrt$-1u)reg) . $\xi\in a$ Dunkl
$\mathrm{C}^{\infty}(a)$ $\mathrm{C}^{\infty}(a_{\mathrm{r}\mathrm{e}\mathrm{g}})$
$\mathcal{T}_{\xi}=\partial(\xi)+\sum_{+\alpha\in\Delta}\alpha(\xi)\frac{1-r_{\alpha}}{\alpha(H)}$ , $H\in a$
. , $r_{\alpha}\in W$ $\alpha\in\Delta$ . $\{\xi_{1}, \ldots, \xi_{\ell}\}$ $a$
“ Laplace ”
$L_{\mathcal{T}}=L_{\xi_{1}}^{2}+\cdots+L_{\xi p}^{2}$
$L_{\sqrt{-1}\mathrm{u}}$ ( $\Phi[v]|$ ( $\sqrt$-lu). g) lar g $=(L_{\mathcal{T}}(\varphi[v]))$ lar g’ $\forall v\in V^{\mathfrak{h}}$
. ,
$V^{\mathfrak{h}}\ni v\}arrow L\tau(\varphi[v])\in \mathrm{C}^{\infty}(a)$
$\mathrm{H}\mathrm{o}\mathrm{m}w(V^{\mathfrak{h}}/V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{\mathfrak{h}},\mathrm{C}^{\infty}(a))$ [ . $L_{\mathcal{T}}(\varphi)$ .
step 4. $\varphi\in \mathrm{H}\mathrm{o}\mathrm{m}_{W}(V^{\mathfrak{h}}/V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{\mathfrak{h}},\mathrm{C}^{\infty}(a))$ $\Phi\in \mathrm{H}\mathrm{o}\mathrm{m}_{U}(V,\mathrm{C}(\sqrt{-1}\mathrm{u}))$ $\varphi^{\sim}$ .
$v\in V$ , $\varphi^{\sim}[v]$ $L_{\sqrt{-1}\mathrm{u}}$ distribution
$L_{\sqrt{-1}\mathrm{u}}(\varphi^{\sim}[v])=(L_{\mathcal{T}}(\varphi))^{\sim}[v]$




2.1\leftrightarrow 1.1 52 ( ) . $G$- $\mathrm{S}(\mathfrak{g})\sim \mathrm{U}(\mathfrak{g})$
, $W$- $\mathrm{S}(\mathfrak{h})$ modify .
1J $\mathrm{S}(\mathfrak{h})^{W}$ $\mathrm{U}(\mathfrak{g})$ $A$ . $\mathfrak{g}$- $\mathrm{U}(\mathfrak{g})\simeq \mathrm{S}(\mathfrak{g})$ . , $\nearrow 2$
$G$ $(\pi, V)$ $\mathrm{H}\mathrm{o}\mathrm{m}_{W}(V, \mathrm{U}(\mathfrak{g}))$ $\dim V^{\mathfrak{h}}$
$A$- . \S 1 Harish-Chandra $\gamma$
$\gamma(ZD)=\gamma(DZ)=\gamma(Z)\gamma(D)$ $\forall Z\in \mathrm{Z}(\mathfrak{g}),$ $\forall D\in \mathrm{U}(\mathfrak{g})$
, $A$- :
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31. $A$- $\Gamma^{\pi}$ : $\mathrm{H}\mathrm{o}\mathrm{m}_{G}(V, \mathrm{U}(\mathfrak{g}))\ni\Psi\vdasharrow\psi\in \mathrm{H}\mathrm{o}\mathrm{m}\mathrm{c}(V^{\mathfrak{h}}, \mathrm{S}(\mathfrak{h}))$
$\psi$ : $V^{\mathfrak{h}}\mathrm{c}arrow Varrow \mathrm{U}(\mathfrak{g})\Psiarrow^{\gamma}\mathrm{S}(\mathfrak{h})$
.
2.4 $\Gamma_{0}^{\pi}$ $\Gamma^{\pi}$ . $\Gamma^{\pi}$ $\mathrm{H}\mathrm{o}\mathrm{m}w(V^{\mathfrak{h}}, \mathrm{S}(\mathfrak{h}))$
. $\Gamma^{\pi}$ $W$- , $\mathrm{S}(\mathfrak{h})$ $W$ Hecke
.
$\mathbb{C}$- , C- .
$\Delta,$ $W,$ $\mathfrak{h}$ Hecke :
32( Hecke ). $k\in \mathbb{C}$ . $\mathbb{C}$- $\mathrm{H}_{k}$ , 2 C-
$\iota_{1}$ : $\mathbb{C}[W]arrow \mathrm{H}_{k\prime}\iota_{2}$ : $\mathrm{S}(\mathfrak{h})arrow \mathrm{H}_{k}$
$\iota_{1}(r_{\alpha})\iota_{2}(H)=\iota_{2}(r_{\alpha}(H))\iota_{1}(r_{\alpha})-k\alpha(H)$ $\forall\alpha\in\Pi,$ $\forall H\in \mathfrak{h}$
3 $(\mathrm{H}_{k}, \iota_{1}, \iota_{2})$ :
( ) $\mathbb{C}$- $A$ , 2 $\mathbb{C}$- $f_{1}$ : $\mathbb{C}[W]arrow A,$ $f_{2}$ : $\mathrm{S}(\mathfrak{h})arrow A$
$f1(r_{\alpha})f_{2}(H)=f_{2}(r_{\alpha}(H))f1(r_{\alpha})-k\alpha(H)$ $\forall\alpha\in\Pi,$ $\forall H\in \mathfrak{h}$
, $f$ : $\mathrm{H}_{k}arrow A$ $\mathbb{C}$- $f_{1}=f\circ\iota_{1},$ $f_{2}=f\circ\iota_{2}$
.
$\mathrm{H}_{k}$ ( 3 $\backslash /\mathrm{H}_{k},$ $\iota_{1},$ $\iota_{2}$ ) $)$ Hecke .
Hecke $\mathrm{C}[\mathrm{O}\mathrm{p}]$ ) :
33($\mathrm{H}_{k}$ ). $\iota_{1},$ $\iota_{2}$ . $\mathbb{C}[W],$ $\mathrm{S}(\mathfrak{h})$ $\mathrm{H}_{k}$ .
:
$\mathrm{H}_{k}\simeq \mathbb{C}[W]\otimes \mathrm{S}(\mathfrak{h})\simeq \mathrm{S}(\mathfrak{h})\otimes \mathbb{C}[W]$
. $\mathrm{Z}(\mathrm{H}_{k})$ $\mathrm{S}(\mathfrak{h})^{W}$ . $k\neq 0$ $\mathrm{H}_{k}$ .
, $\mathrm{H}_{0}\simeq \mathbb{C}[W]\ltimes \mathrm{S}(\mathfrak{h})$ .
$\mathrm{H}=\mathrm{H}_{-1}$ , $k=-1$ . $\mathrm{H}$- $\mathrm{H}/\sum_{w\in W}\mathrm{H}(w-1)$ $\mathrm{S}(\mathfrak{h})-$
$\mathrm{H}/\sum_{w\in W}\mathrm{H}(w-1)=(\mathrm{S}(\mathfrak{h})\oplus\sum_{w\in W}\mathrm{S}(\mathfrak{h})(w-1))/\sum_{w\in W}\mathrm{S}(\mathfrak{h})(w-1)\simeq \mathrm{S}(\mathfrak{h})$
, $\mathrm{H}$- $\mathrm{S}(\mathfrak{h})$ $\mathrm{S}_{\mathrm{H}}(\mathfrak{h})$ . $\mathrm{S}_{\mathrm{H}}(\mathfrak{h})$ $W\subset \mathbb{C}[W]\subset \mathrm{H}$
, $\mathrm{S}(\mathfrak{h})$ $W$ . $w\in W$ $\mathrm{S}_{\mathrm{H}}(\mathfrak{h})$
$\overline{w}$ .
34. $\alpha\in$ ,
$\mathrm{S}_{\mathrm{H}}(\mathfrak{h})^{+r_{\alpha}}=\mathbb{C}[H_{1}, \ldots, H_{\ell-1}, (\alpha^{\vee})^{2}]$ ,
$\mathrm{S}_{\mathrm{H}}(\mathfrak{h})^{-r_{\alpha}}=\mathbb{C}[H_{1}, \ldots, H_{\ell-1}, (\alpha^{\vee})^{2}](\alpha^{\vee}-1)$











(3.1) $\mathrm{S}_{\mathrm{H}}(\mathfrak{h})\ni f\vdash+\frac{1}{\# W}\sum_{w\in W}w^{-1}\overline{w}f\in \mathrm{S}(\mathfrak{h})$
$A$- , $W$- . .
35. $\Psi\in \mathrm{H}\mathrm{o}\mathrm{m}_{G}(V, \mathrm{U}(\mathfrak{g}))$ , $\overline{\psi}=\Gamma^{\pi}(\Psi)|_{V^{\mathfrak{h}}}$ $V_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}1\mathrm{e}}^{\mathfrak{h}}$ SH(h)\sim W-
.ingle
. $A$- :
$\overline{\Gamma}^{\pi}$ : $\mathrm{H}\mathrm{o}\mathrm{m}_{G}(V, \mathrm{U}(\mathfrak{g}))arrow \mathrm{H}\mathrm{o}\mathrm{m}_{W}(V_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}1\mathrm{e}}^{\mathfrak{h}}, \mathrm{S}_{\mathrm{H}}(\mathfrak{h}))$ ; $\Psi\vdash*\overline{\psi}$
.
. $\alpha\in$ :
$\overline{\psi}[r_{\alpha}v]=\overline{r_{\alpha}}(\overline{\psi}[v])$ $\forall v\in V_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}1\mathrm{e}}^{\mathfrak{h}}$ .
27 $51_{\alpha}(2)$ , f) . 0-weight $v\in V\mathrm{g}_{\mathrm{i}\mathrm{n}\mathrm{g}1\mathrm{e}}^{\mathfrak{h}}$ l $\pi(X_{\alpha})^{2}v=0$ , s[\mbox{\boldmath $\alpha$}(2)-
$\mathrm{U}(5\mathrm{I}_{\alpha}(2))v$ highest weight 0, $\alpha$ 2 isotypic component !
. $v$ component $v=v_{0}+v_{1}$ , $r_{\alpha}v_{0}=v_{0},$ $r_{\alpha}v_{1}---v_{1}$ .
$\mathfrak{n}_{\alpha}=\sum_{\beta\in\Delta\backslash \{\alpha\}}+\mathfrak{g}_{\beta},$ $\overline{\mathfrak{n}}_{\alpha}=\sum_{-\beta\in\Delta\backslash \{\alpha\}}+\mathfrak{g}_{\beta}$ ,
$\gamma_{\alpha}$ : $\mathrm{U}(\mathfrak{g})=\mathrm{U}(\mathfrak{h}+\mathfrak{g}_{\alpha}+\mathfrak{g}_{-\alpha})\oplus(\overline{\mathfrak{n}}_{\alpha}\mathrm{U}(\mathfrak{g})+\mathrm{U}(\mathfrak{g})\mathfrak{n}_{\alpha})arrow \mathrm{U}(\mathfrak{h}+\mathfrak{g}_{\alpha}+\mathfrak{g}_{-\alpha})\simeq \mathrm{S}(\mathfrak{h}_{\alpha})\otimes \mathrm{U}(\epsilon 1_{\alpha}(2))$
$s1_{\alpha}(2)$- , $\gamma\circ\gamma_{\alpha}=\gamma_{\alpha}$ . $\mathrm{S}(\mathfrak{h}_{\alpha})$ $51_{\alpha}(2)$ , highest weight \leq
0, $\alpha$ $\mathrm{U}(\epsilon 1_{\alpha}(2))$ isotypic component l $\mathrm{Z}(\epsilon 1_{\alpha}(2))$ , Z(5[\mbox{\boldmath $\alpha$}(2))9
, $\gamma_{\alpha}\circ\Psi(v_{\nu})(\nu=0,1)$
\gamma $0 \Psi(v_{0})=\sum_{i=1}^{n}P_{i}D_{i}$ , \gamma $\circ\Psi(v_{1})=\acute{\sum_{i=1}^{n}}P_{i}’D_{i}’\alpha^{\vee}$ , $P_{i},$ $P_{i}’\in \mathrm{S}(\mathfrak{h}_{\alpha})$ , $D_{1}.,$ $D_{\dot{l}}’\in \mathrm{Z}(\epsilon 1_{\alpha}(2))$
.
$\overline{\psi}[v_{0}]=\gamma(\sum_{i=1}^{n}P_{i}D_{i})=\sum_{i=1}^{n}P_{i}\gamma(D_{i})$, $\overline{\psi}[v_{1}]=\gamma(\acute{\sum_{i=1}^{n}}P_{i}’D_{i}’\alpha^{\vee})=\acute{\sum_{i=1}^{n}}P_{i}’\gamma(D’\dot{.})\alpha^{\vee}$
, $\gamma$ $\epsilon 1_{\alpha}(2)$ s $\alpha$ (2) Harish-Chandra $\gamma(D:),\gamma(D_{i}’)\in \mathbb{C}[(\alpha^{\vee})^{2}]$
. 3.4 $\overline{r_{\alpha}}\overline{\psi}[v_{0}]=\overline{\psi}[v_{0}],$ $\overline{r_{\alpha}}\overline{\psi}[v_{1}]=-\overline{\psi}[v_{1}]$ .
36. $V_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}1\mathrm{e}}^{\mathfrak{h}}$ 35 $W$- $V^{\mathfrak{h}}$
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35 26 , :
37( Harish-Chandra ). $(\pi, V)$ single-petaled , A-
$\Gamma^{\pi}$ : $\mathrm{H}\mathrm{o}\mathrm{m}c(V, \mathrm{U}(\mathfrak{g}))\simeq \mathrm{H}\mathrm{o}\mathrm{m}w(V^{\mathfrak{h}}, \mathrm{S}_{\mathrm{H}}(\mathfrak{h}))$
.
38. $(\pi, V)=(\mathrm{t}\mathrm{r}\mathrm{i}\mathrm{v}, \mathbb{C})$ , $\mathrm{H}\mathrm{o}\mathrm{m}c(\mathbb{C}, \mathrm{U}(\mathfrak{g}))\simeq \mathrm{Z}(\mathfrak{g}),$ $\mathrm{H}\mathrm{o}\mathrm{m}w(\mathbb{C}, \mathrm{S}_{\mathrm{H}}(\mathfrak{h}))\simeq \mathrm{S}_{\mathrm{H}}(\mathfrak{h})^{W}=\mathrm{S}(\mathfrak{h})^{W}$
$\Gamma^{\mathrm{t}\mathrm{r}\mathrm{i}\mathrm{v}}=\gamma$ . , 37 1J .
26 :
39. $(\pi, V)$ $A$- $\mathrm{H}\mathrm{o}\mathrm{m}c_{\backslash }^{(}V,$ $\mathrm{U}(\mathfrak{g}))$ $\mathrm{H}\mathrm{o}\mathrm{m}c(V, \mathrm{U}(\mathfrak{g}))_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}1\mathrm{e}}$
I”: $\mathrm{H}\mathrm{o}\mathrm{m}c(V, \mathrm{U}(\mathfrak{g}))_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}1\mathrm{e}}\simeq \mathrm{H}\mathrm{o}\mathrm{m}w(V^{\mathfrak{h}}/V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{\mathfrak{h}}, \mathrm{S}_{\mathrm{H}}(\mathfrak{h}))$
.
4single-petaled
Harish-Chandra ( 37) single-petaled
Lie .
, Lie $\mathfrak{g}$ $\lambda\in \mathfrak{h}^{*}$ extremal weight $\pi_{\lambda}$ weight
$\mathcal{W}(\lambda)$ . :
4.1. $\mathcal{W}(\lambda)=(\lambda-\mathrm{N}\Delta^{+})\cap\overline{W\lambda}=(\lambda+\mathbb{Z}\Delta)\cap\overline{W\lambda}$ . $\overline{W\lambda}$ $\lambda$ W- .
9 $G$ , highest weight root lattice $\mathbb{Z}\Delta$
, 0-weight . $\mathfrak{h}^{*}$
$\lambda\leq\mu\Leftrightarrow\mu-\lambda\in \mathrm{N}\Delta^{+}$
. $Q^{+}=$ { $\lambda\in \mathbb{Z}\Delta$ ; dominant} .
42. $\lambda\in Q^{+},$ $\lambda\leq\mu$ $\lambda\in \mathcal{W}(\mu)$ .
. $=\{\alpha_{1}, \ldots, \alpha_{\ell}\}$ ,
$\lambda=n_{1}\alpha_{1}+\cdots+n\ell\alpha\ell$ , $\mu=m_{1}\alpha_{1}+\cdots+m\ell\alpha\ell$ $n_{1}\leq m_{1},$ $\ldots,$ $\ell\leq m\ell$
. $\delta(\mu-\lambda)=|n_{1}-m_{1}|+\cdots+|n\ell-m\ell|$ . $\delta(\mu-\lambda)=0$ .
$\delta(\mu-\lambda)>0$ , $i=1,$ $\ldots\ell$ ( $\langle\mu-\lambda, \alpha:\rangle>0$ , $\langle\mu, \alpha_{i}\rangle>\langle\lambda, \alpha_{i}\rangle\geq 0$ .
$\mu-\alpha_{i}\geq\lambda$ $\lambda\in \mathcal{W}(\mu-\alpha:)$ . 4.1 $\mu^{-\alpha}:\in \mathcal{W}(\mu)$ ,
$\mathcal{W}(\mu-\alpha:)\subset \mathcal{W}(\mu)$ , $\lambda\in \mathcal{W}(\mu)$ .
$\mathfrak{g}$ Lie .
43. dominant root $\alpha_{\mathrm{s}}$ . $\alpha_{\mathrm{s}}$ $Q^{+}\backslash \{0\}$ $\leq$
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. $\lambdaarrow \mathcal{Q}^{+}\backslash \{0\}$ ghest weight $\pi$’ 0 $\mathrm{C}\mathcal{W}(\lambda)$ , $\pi_{\lambda}$
$\alphaarrow\Delta$ $\alphaarrow \mathcal{W}(\lambda)$ . $\mathcal{W}(\lambda)$ $W$- $\alpha$ dominant
. $\alpha$ root root
(4.1) $\alpha(\beta^{\vee})\in\{0,1\}$ $\forall\beta\in\Delta^{+}\backslash \{\alpha\}$
. $\alpha$ (4.1) , 4.1 $\mathcal{W}(\alpha)$ $\alpha$ dominant root
$\alpha’$ . $\alpha’\in \mathcal{W}(\alpha)\subset \mathcal{W}(\lambda)$ $\alpha$ , (4.1)
. $\alpha_{\mathrm{s}}$ (1 ) dominant root (4.1)
(4.2) $\alpha_{\mathrm{s}}(\beta^{\vee})\in\{0,1\}$ $\forall\beta\in\Delta^{+}\backslash \{\alpha_{\mathrm{s}}\}$
. $\alpha_{\mathrm{s}}\neq\alpha$ . $\alpha=m_{1}\alpha_{1}+\cdots+m_{\ell}\alpha_{\ell}$ , $\alpha$ dominant
, $\mathfrak{g}$ $m_{1},$ $\ldots,$ $m_{\ell}$ . $\alpha_{\mathrm{s}}$ , (4.1),
(4.2) $\alpha(\alpha_{\mathrm{s}}^{\vee})=\alpha_{\mathrm{s}}(\alpha^{\vee})=1$ . $\mu=\alpha-\alpha_{\mathrm{s}}$
$\mu(\beta^{\vee})\in\{0, \pm 1\}$ $\forall\beta\in\Delta$
. $W$- $\mu’\in W\mu$ . ,
$\mu’\in \mathcal{W}(\mu)$ . $\mu\neq 0$ , $\beta_{1}\in \mathcal{W}(\mu)$ $\beta_{1}\in\Delta$
. $\alpha_{\mathrm{s}}$ unique , $\mathcal{W}(\lambda)$ $\alpha_{\mathrm{s}}$ .
44. $G$ $(\pi, V)$ :
(a) $(\pi, V)$ single-petaled .
(b) $\mu\neq 0$ weight , $2\mu$ { weight $|_{\sqrt}\mathrm{a}$ .
(c) $2\alpha_{\mathrm{s}}l\mathrm{h}$ weight -C $l\mathrm{h}tp\mathrm{t}_{\mathit{1}}$ ’.
. $(\mathrm{b})\Rightarrow(\mathrm{a})\Rightarrow(\mathrm{c})$ , $(\mathrm{c})\Rightarrow(\mathrm{b})$ : $\mu,$ $2\mu\neq 0$ weight .
43 $\alpha_{\mathrm{s}}\in \mathcal{W}(\mu)$ , 4.1 $2\alpha_{\mathrm{s}}\in \mathcal{W}(2\mu)$ .




$\mathfrak{g}=\epsilon 1(\ell)\mapsto \mathfrak{g}1(\ell)$ . Cartan $\{\epsilon_{1}, \ldots, \epsilon_{\ell}\}$ [Bo]
( ).
45(Kostant [Ko2]). $\ell$
$\lambda=(\lambda_{1}, \lambda_{2}, \ldots, \lambda_{\ell})\in \mathrm{N}^{\ell}$ , $\lambda_{1}\geq\lambda_{2}\geq\cdots\geq\lambda_{\ell}\geq 0$, $\lambda_{1}+\lambda_{2}+\cdots+\lambda_{\ell}=\ell$ .
, $\mathfrak{g}1(\ell)$ highest weight $\lambda_{1}\epsilon_{1}+\cdots+\lambda_{\ell}\epsilon_{\ell}$ $(\pi_{\lambda}, V_{\lambda})$ . $(\pi_{\lambda}^{*}, V_{\lambda}^{*})$
. $\mathfrak{g}=5[(\ell)$ $(\pi_{\lambda}|_{\mathfrak{g}}, V_{\lambda})$
$(V_{\lambda})^{\mathfrak{h}}\simeq(V_{\lambda}^{*})^{\mathfrak{h}}\simeq\sigma_{\mathrm{t}}\lambda$ .
$\sigma \mathrm{t}\lambda$ t $\lambda$ $W=6\ell$ .
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46. (a) $(\pi_{\lambda}|_{\mathrm{g}}, V_{\lambda})$ $(\pi_{\lambda}^{*}|_{9}, V_{\lambda}^{*})$ single-petaled , single-petaled .





47. $\mathfrak{g}=\epsilon \mathrm{o}(2\ell+1)$ . $\lambda=\lambda_{1}\epsilon_{1}+\cdots+\lambda_{\ell}\epsilon\ell$ highest weight $(\pi_{\lambda}, V_{\lambda})$
single-petaled $(\lambda_{1}, \ldots, \lambda_{\ell})$ :
$(C_{\ell}),$ $(D_{\ell})$
48. $\mathfrak{g}=\epsilon \mathfrak{p}(\ell)$ $5\mathrm{o}(2\ell)$ . $\ell$ , $\lambda=\lambda_{1}\epsilon_{1}+\cdots+\lambda_{\ell}\epsilon_{\ell}$ highest weight
$(\pi_{\lambda}, V_{\lambda})$ single-petaled $(\lambda_{1}, \ldots, \lambda\ell)$ ( $\ell$
) :
$\lambda_{1}$ $\lambda_{2}$ $\lambda_{3}$ $\lambda_{4}$ . . . $\lambda_{\ell-2}$ $\lambda_{\ell-1}$ $\lambda_{\ell}$
$0$ 0 0 0 $\cdots$ 0 0 0
2 0 0 0 $\cdots$ 0 0 0
1 1 0 0 $\cdots$ 0 0 0
2 1 1 0 $\cdots$ 0 0 0
1 1 1 1 $\cdots$ 0 0 0... .$\cdot$. .$\cdot$. ... $\cdot$ .. $\cdot$.. $\cdot$.. .$\cdot$.
2111. . . 100
1111 $\ldots$ 1 1 0
2 1 1 1 . . . 11 $\pm 1$
, $(D_{\ell})$ .
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49. Lie single-petaled highest weight :
$(E_{6})$ : 0, $\omega_{2},$ $\omega_{1}+\omega_{6},$ $\omega_{4},$ $\omega_{5}+\omega_{6},3\omega_{6},$ $\omega_{1}+\omega_{3},3\omega_{1}$
$(E_{7})$ : 0, $\omega_{1},$ $\omega_{6},2\omega_{7},$ $\omega_{3},$ $\omega_{2}+\omega_{7}$
$(E_{8})$ : 0, $\omega_{1},$ $\omega_{2},$ $\omega_{7},$ $\omega_{8}$
$(F_{4})$ : 0, $\omega_{1},$ $\omega_{3},$ $\omega_{4}$
$(G_{2})$ : 0, $aj1,$ $\omega_{2}$
$\omega$: weight ([Bo] ).
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